a b s t r a c t 'Interoceptive awareness', defined as the individual's awareness of internal body signals, modulates self/ other distinction under conditions of multisensory integration. We examined here, for the first time, the potential impact of interoceptive awareness on self/other distinction in the motor domain. In automatic imitation, inhibition of imitation is an index of an individual's success in distinguishing internally generated motor representations from those triggered by observing another person's action. This is measured by the 'congruency effect', which is the difference between mean reaction times when the observed action is 'incongruent' with the required action and when it is 'congruent'. The present study compared the congruency effect in a typical finger lifting paradigm, with interoceptive awareness measured by heartbeat perception. Contrary to expectation, interoceptive awareness was positively correlated with the congruency effect and this effect depended on mean reaction times in the incongruent condition, indicating that good heartbeat perceivers had more difficulty inhibiting the tendency to imitate. Potentially, high interoceptive awareness involves stronger interoceptive representations of the consequences of an action, implying higher empathy, greater motor reactivity in response to observed action and hence a greater tendency to imitate. Our results may also tentatively be explained within a predictive coding account of interoception.
Introduction
The ability to distinguish between self and other is crucial to all aspects of self-processing and has relevance for action-awareness (Farrer et al., 2003) , body-awareness (Tsakiris, 2013), empathy (Singer et al., 2004) and social cognition (Lamm, Batson, & Decety, 2007) . In the motor domain, self/other distinction has been extensively studied using 'automatic imitation' paradigms (Brass, Bekkering, & Prinz, 2001; Catmur, Walsh, & Heyes, 2007) , where the ability to resist imitating an action performed by another person is taken to indicate a stronger sense of self (Spengler, Brass, Kühn, & Schütz-Bosbach, 2010) . Recent theories propose, however, that the self is grounded in 'interoception', which refers to the signals arising from within the body (Craig, 2010; Damasio, 2010; Seth, 2013) . Awareness of such internal signals has been shown to influence the ability to distinguish between self and other in multisensory contexts (Suzuki, Garfinkel, Critchley, & Seth, 2013; Tsakiris, Tajadura-Jiménez, & Costantini, 2011) .
Given the inter-connectedness of perception and action (Friston, 2010; Hommel, 2009 ) the purpose of this study was to investigate whether awareness of interoceptive cues similarly impacts on self/other distinction in the domain of action.
Humans have a tendency to involuntarily imitate actions that they observe. Thus, when an individual is required to perform a given action, observing another person perform an identical action typically facilitates performance, whereas observing a different action generally interferes with it, even when the observed action is entirely task-irrelevant (see Heyes, 2010, for a review). Although the term 'automatic imitation' is commonly used, the phenomenon rarely involves true imitation, in that people actually seldom perform the wrong action. They must, however, resist a tendency to copy the action they observe. The ability to inhibit imitation is measured by 'the congruency effect', which is the difference between the slower mean reaction time (RT) typically found when the required and observed actions are 'incongruent' (i.e. different) and the faster mean RT when the desired and observed actions are 'congruent ' (Brass, Bekkering, Wohlschläger, & Prinz, 2000) .
According to the Theory of Event Coding, automatic imitation occurs because actions are coded in terms of their goals and thus their sensory consequences. The distinction between perception and action is thus a false dichotomy (Hommel, Müsseler, Aschersleben, 
